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Two inhibitors of CD45 tyrosine phosphatase, dihydrocarolic acid (1) and penitricin D (2), were isolated from a fermentation broth of the fungus Aspergillus niger and purified by HSCCC (high speed countercurrent chromatography) followed by HPLC. The structures were determined by NMR. The inhibitory activities of both compounds were specific to tyrosine phosphatases.
Tyrosine phosphorylation is an important regulatory mechanismfor modulating the activity of many proteins involved in signal transduction at the cell surface. The regulation of tyrosine phosphorylation is mediated by the reciprocal actions of protein tyrosine kinases (PTKases) and protein tyrosine phosphatases (PTPases)1^The
PTKases are a large family of proteins that includes many growth factor receptors and potential oncogenes2). Many have been linked to initial signals required for induction of the cell cycle. PTKases are a growing family of proteins, probably equal in number to the PTPases, that also exist as either transmembrane or intracellular proteins3 4). anonaine, nornuciferine and roemerin isolated from a plant extract9) and pulchellalactam from the fungal Corollospora pulchella extract in our laboratory10).
In this communication we wish to report two additional CD45
inhibitors; dihydrocarolic acid (1)U) and penitricin D (2). Both compoundswere isolated from the fungal Aspergillus niger extract.
Materials and Methods

Spectral Analysis
!H and 13C NMRspectra were recorded at 300K on a Bruker AC 300 spectrometer operating at 300MHz and 75MHz, respectively. The samples for NMR characterization were dissolved in chloroform-d at a concentration of approximately 5~10mg/ml. Mass and MS/MSspectra were obtained on a PE Sciex API III triplequadrupole mass spectrometer interfaced with a Sciex IonSpray probe. Exact mass measurementswere performed on a VG 70SEQ spectrometer at high resolution (HRFAB) using PEG300/thiogly as an internal standard. UVspectra were run on a Perkin-Elmer Lambda 6 spectrometer. IR spectra were recorded on a Perkin-Elmer FTIR 1600 spectrometer.
CD45 Tyrosine Phosphatase Activity
The enzyme activity was measured by monitoring residual phosphorylation of the substrate poly(glu -Na,Tyr, 4: 1) bound to an ELISA plate as described earlier12). Briefly, successive layering of biotinylated mouse antiphosphotyrosine antibodies and streptavidin-linked (5-galactosidase conjugate allowed fluorescent detection using fluorescein-di-/3-galactopyranoside which was hydrolyzed to fluorescein and detected by a Cytofluor 2300 fluorescence plate reader (Millipore 10 g/liter, CaSO4-2H2O 6 g/liter, and CaCO3 4 g/liter.
Extraction and Purification
The fermentation broth (3 liter) was extracted with ethyl acetate (4.5 liter). The extract was dried over Na2SO4 and concentrated in vacuo to dryness to yield a brown material (610 mg). The extract was first fractionated using our standard dual mode high speed countercurrent chromatography (HSCCC) protocol13). The activity was concentrated in two chromatographic peaks that eluted at Onedegree of unsaturation remained whichwas assigned to one ring. Based on these observations, this compound was considered to be hydroxycyclopropenone (2). The name penitricin D was proposed for compound2 because of its close structural resemblance to penitricin A (3).
Inhibition of CD45 Tyrosine Phosphatase Activity
Dihydrocarolic acid and penitricin D exhibited a dose dependent inhibition of CD45 tyrosine phosphatase activity. Both compounds were morepotent in inhibiting CD45 phosphatase activity than sodium orthovanadate, a known inhibitor of the enzyme (Table 1 ). The inhibitory activity of 1 and 2 was specific to tyrosine phosphatases as both CD45 and PTP1Bwere inhibited with IC50 values similar to that observed for the inhibition of these enzymes by sodium orthovanadate, a known phosphatase inhibitor.
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